The present investigation was conducted with 30 chilli genotypes at the experimental field of Regional Spices Research Centre, BARI, Gazipur to assess the genetic association and selection indices among yield and important yield attributing traits. Fruit length, fruit weight, 100 seed weight and fruits/plant showed significant and positive correlation with yield/plant both at genotypic and phenotypic level. Path coefficient analysis revealed that fruits/plant had maximum positive direct effect on yield. Besides fruits/plant; fruit weight, fruit length and number of primary branches/plant also contributed positive direct effect to yield. Selection indices were constructed through the discriminate functions using five characters. Highest relative efficiency was found for fruit weight +fruits/plant +yield/plant comparable to other combinations of characters. This research indicated that the selection of high yielding chilli genotypes based on these three characters might be more efficient. Biplot analysis was also performed to find out superior genotypes.
Introduction
Chilli (Capsicum annuum L.) (2n = 24) belongs to Solanaceae family, a dicotyledonous flowering plant grown worldwide, with different names in English, such as hot pepper, chilli pepper and bell pepper etc., (Knapp et al., 2004; Hunziker, 2001) . It is one of the most popular vegetables originated from South and Central America (Bahurupe et al., 2013) . It is a self-pollinated crop but 2 to 96% out-crossing was observed under open pollination (AVRDC, 2000) .
Chilli is an important commercial crop all over the world. Green fruits of chilli are used as vegetable whereas ripe dried fruits as spice because of its pungency and pleasant flavors (Hasan et al., 2014) . It is inseparably involved with almost every Bangladeshi cuisine and its demand is increasing day by day owing to its pungency, appealing color and flavor . A rich diversity of chilli exists due to diverse geo climatic regions of Bangladesh (Hasanuzzaman and Golam, 2011) .
Despite having a rich diversity, the production of chili is decreasing day by day. In Bangladesh, the total production of chilli in was 1.45 mt/ha during 2010-11, but this production was reduced to 1.3 and 1.09 mt/ha during -12 and 2011 -13 respectively (BBS, 2013 . The lack of improved genotypes is the prime cause of low production. Assurance of production of chilli in a large scale is feasible only by means of breeding programmes.
Character association and cause effect analysis are pre-requisites for improvement of any trait of a crop through selection (Krishnaveni et al., 2006) . The correlation coefficient analysis measures the interactive relationship between different traits and it resolves the component traits on which selection can be relied upon the effect of improvement (Ajjapplavara, 2005) . Assessing the direct and indirect effects of each component towards yield through path coefficient analysis would help in identifying the reliable characters contributing to yield. It is too laborious to consider all the yield contributing characters at a time, hence, the breeder requires adequate knowledge on selection index analysis. Selection indices are useful in understanding the extent of improvement that can be used in breeding programmes to improve yield by combination of characters (Basavaraj and Sheriff, 1992) . This method has been successfully followed by various researchers in various crops in Bangladesh such as Habib et al. (2007) in rice, Deb and Khaleque (2007) in chickpea, Ferdous (2010) in spring wheat, Akter et al. (2013) in rice, Sarker et al. (2013) in chickpea and Bashar et al. (2015) in eggplant.
Results and Discussion

Character association
The genotypic and phenotypic correlation coefficients were analyzed and presented in Table 1 . Fruits per plant, fruit weight and 100 seed weight had significant and positive correlation with yield per plant both at genotypic and phenotypic level. Hence yield per plant can be improved by selecting the genotypes with more number of fruits per plant, fruit weight and 100 seed weight. The high correlation between fruits per plant and yield have been reported by several workers viz., Pandit et al. (2014) , Luitel et al. (2013) , Ullah et al. (2011 ), Jabeen et al. (2009 , Islam and Singh (2009) , Krishna et al. (2007) . Negative correlations were found for plant height, days to first flowering, days to 50% flowering, days to fruit maturity and pedicel length with yield. ** = Significant at 1% level of probability, * = Significant at 5% level of probability
Path analysis
In the present study, path analysis was worked out to find out the direct and indirect effect of 12 traits on fruit yield per plant (Table 2 ). Path analysis revealed that fruits per plant and fruit weight had high direct effect on yield hence selection can be made directly by using these characters ( Figure 1 ). Similar result was observed by several workers Verma et al. (2014) , Yatung et al. (2014) , Krishnamurthy et al. (2013) , Kumari et al. (2011 ), Sarkar et al. (2009 ), Farhad et al. (2008 and Kulkarni (2006) . Other characters like days to first flowering, fruit diameter and fruit pedicel length had direct negative effect. Thus, increase of yield per plant through direct selection for these traits should be avoided whereas indirect selection should be more appropriate to apply. Although days to 50% flowering and days to fruit maturity showed direct positive effects on yield/plant but its genotypic and phenotypic correlation was negative indicating that these two traits would not be reliable criteria for improving yield/plant. However, high positive indirect effect of number of secondary branches/plant via number of primary branches/plant resulted in significant positive correlation with fruit yield at genotypic level. Thus, selection for the above traits can be made indirectly through number of secondary branches/plant and number of primary branches/plant. The residual effect of the present study was 0.299 8 for genotypic level and 0.336 6 for phenotypic level indicating that the characters studied contributed 70.02% of the yield at genotypic level and 66.34% at phenotypic level. It is recommended that maximum attention should be paid on the above characters for selecting chilli genotypes with higher yield. It is also suggested that further study should be made with more characters to find 
Selection index
Selection indices were constructed through discriminant function involving the yield/plant as an independent variable index and four yield components which had positive correlation and positive direct effect on yield at genotypic level. The expected genetic gain in yield and the relative efficiencies of different selection indices, individually and in different combinations are shown in Table 3 . The individual trait index, fruit weight had the highest relative efficiency (114.69%) indicated the importance of this trait as yield attribute. This finding was further confirmed by the fact that whenever fruit weight was added to or it replaced other traits in a selection index, the efficiency of such index was tremendously improved. The minimum genetic gain 0.55 and 0.58 and the minimum relative efficiencies 48.51% and 50.91% were obtained by the indices having single traits, viz., primary branches/plant and fruit length, respectively. Furthermore, when primary branches/plant was added to or it replaced another character in a selection index, the relative efficiency of such an index was drastically reduced. Therefore, it could be concluded that primary branches/plant is an inefficient selection criterion for the improvement of yield.
In this study, the expected genetic gain and the relative efficiency of the index was increased with the increase in the number of characters involved except in few cases. The selection index involving all the five characters exhibited the highest expected genetic gain (2.7) and the maximum relative efficiency (236.47%).
Among two character combinations, the maximum efficiency was obtained (183.91%) based on fruit weight+ yield/plant. When three characters were included in the selection index, maximum relative efficiency over selection for yield was obtained (215.51%) for the index based on fruit weight+ fruits/plant+ yield/plant. Another combinations as fruit length +fruit weight +yield/plant had also showed higher relative efficiency.
Considering four characters, maximum relative efficiency was obtained (235.04%) in combination of fruit length +fruit weight+ fruits/plant+ yield/plant. The other combination as primary branches/plant + fruit length +fruit weight+ yield/plant had also higher efficiency over selection for grain yield/plant. Note: x1=Primary branches/plant, x2= Fruit length (cm), x3= Fruit weight (gm), x4= Fruits/plant, x5= Yield/plant (gm)
In the present study, selection index based on five characters gave maximum genetic gain and high efficiency over straight selection but it is tedious and time consuming for a plant breeder to choose all characters for improving yield. Keeping eyes on saving time and labour in a selection programme, it would be desirable to choose a few characters. Hence, an efficient plant breeder feel like including as minimum as possible the characters at a time to achieve as maximum as possible the genetic gain. In this present investigation, selection index (I 345 ) based on three characters (fruit weight+ fruits/plant+ yield/plant) showing genetic gain (2.46%) and relative efficiency (215.51%) is more desirable and practically possible to use than those based on four or more characters.
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Improvement based on index score
Successful hybrid breeding programme depends on judicious selection of suitable parents with important traits. So, it is essential to identify the diverse genotypes for best character combination which may give the better heterotic response for yield improvement. Utilizing the best selection index (I 345 ) (fruit weight+ fruits/plant+ yield/plant), the relative genetic score of each genotype was determined (Table 4 ). It was found that the genotypes Surjomukhi, Bindumorich, Golmorich and BARI morich -2 were superior among all the 30 genotypes having excellent combination of attributes. Alam et al. (2014) , Singh et al. (2013) , Gupta et al. (2012) and Ferdous et al. (2010) selected best genotypes based on selection score. 
Biplot analysis
Superior genotypes were easily identified through biplot analysis (Figure 2 ). The genotype closer to the arrow mark refers ideal genotype. Genotype G25 was situated in second concentric circle and was also close to arrow mark indicating most superior genotype followed by G29, G27 and G19. Figure 3 showed mean performance of selected genotypes. (Table 5) .
Field experiment
The research work was conducted at the Regional Spices Research Centre of Bangladesh Agricultural Research Institute (BARI) Joydebpur, Gazipur, during the period from December 2013 to May 2014. The experimental field belongs to the Agro-ecological zone of "The Modhupur Tract", AEZ-28 (Anon., 1988) . The experiment was laid out in a Randomized Complete Block Design (RCBD) with two replications. The genotypes were randomly allotted in each block. Each replication contained 30 genotypes having 50 cm x 50 cm spacing. The unit plot size was 2 m length and 1m breadth. Block to block distance was 50 cm. The recommended manure and fertilizer doses were cow dung: 10 ton/ ha, urea: 210 kg/ ha, TSP: 330 kg/ ha, MP : 200 kg/ ha, gypsum: 110 kg/ ha. Necessary intercultural operations were done during the crop period for proper growth and development of the plants. Each plot was covered with water hyacinth in the dry month to conserve the soil moisture.
Statistical analysis
Raw data were used to calculate the correlation and path analysis by Indostat 9.1 software. Genotypic and phenotypic variance -covariance matrix with economic weight were used to analyze the expected genetic gain for individual character and combination of characters in order to construct selection indices by the package "plant breeding" of R-3.1.1 software according to the formula given by Singh and Chaudhary (1985) .
